This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

o TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 

IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



® 




Europalsches Patentamt 
European Patent Office 
Office europeen des brevets 





© Publication number: 



0 236 961 B1 



EUROPEAN PATENT SPECIFICATION 



@ Date of publication of patent specification: 17.07.91 © Int. CI. 5 : B32B 15/04, B32B 15/18, 

B23B 27/14, //C23C16/00, 

© Application number: 87103168.8 C23C14/00 
© Date of filing: 06.03.87 



© Surface-coated cutting member. 



® 


Priority: 07.03.86 JP 50000/86 


© Proprietor: MITSUBISHI MATERIALS CORPO- 




12.0&86 JP 63968/86 


RATION 




1203.86 JP 53969/86 


6-1, Otemachi 1-chome 






Chiyoda-ku Tokyo(JP) 


@ Date of publication of application: 






16.09.87 Bulletin 87/38 


© Inventor: Yoshimura, Hlronori 






1-1207, Park-hills 553-1, Shlnano-cho 


© 


Publication of the grant of the patent: 


Totsuka-ku 




17.07.91 Bulletin 91/29 


Yokohama-shi Kanagawa-ken(JP) 






Inventor: Kato, Munenorl 


© 


Designated Contracting States: 


39-24, Wada 1-chome 




DE ES FR GB IT SE 


Suginaml-ku Tokyo(JP) 


© 


References cited: 






EP-A- 0 200 088 


© Representative: Hansen, Bernd, Dr.rer.nat. et 




US-A- 4 337 300 


al 




US-A- 4 450 206 


Hoffmann, Eitle & Partner Patentanwalte Ar- 






abellastrasse 4 Postfach 81 04 20 






W-8000 MUnchen 81 (DE) 



CO 
O) 

CO 
CO 
CM 



Q. 

W 



Note: Within nine months from the publication of the mention of the grant of the European patent, any person 
may give notice to the European Patent Office of opposition to the European patent granted. Notice of opposition 
shall be filed in a written reasoned statement. It shall not be deemed to have been filed until the opposition fee 
has been paid (Art. 99(1) European patent convention). 



Rank Xerox (UK) Business Services 



EP 0 236 961 B1 



Description 

BACKGROUND OF THE INVENTION 



5 Field of the Invention 



The present Invention 'relates to a surface-coated cutting member in which the bonding of a hard 
coating to a substrate is enhanced so highly that the hard coating is hardly subjected to separation, thereby 
exhibiting excellent wear-resistance over a prolonged period of time. 

70 

Prior Art 



There have been extensively used surface-coated cutting members each of which comprises a 
substrate made of a hard material of tungsten carbide-based cemented carbide, titanium carbo-nitride 

rs based cermet or high speed steel, and a hard coating formed on a surface of the substrate and comprising 
one or more layers each composed of one or more of carbide of metal in Groups IVa, Va or Via of the 
Periodic Table, nitride of metal in groups IVa or Va of the Periodic Table, oxide of metal in Group IVa of the 
Periodic Table, and solid solution of two or more of these compounds. 

Each conventional cutting member mentioned above, however, has been found that the bonding of the 

20 hard coating to the substrate is not sufficient. Consequently, when the cutting member is used to carry out 
a heavy-duty cutting operation such as high-speed cutting, high-feed cutting, deep cutting and the like, the 
hard coating is subjected to separation or wear after a relatively short time to result in a short tool life of the 
cutting member. 

US-4 337 300 discloses a hard-coated cutting blade obtained by applying a bonding layer of Ti-metal 
25 on a substrate of high speed steel and by depositing on top of said Ti-layer at least one Ti-compound 
selected from TiC, T1CN, TIN, TiCNO. 

The cutting members of US-4 450 205 show a similar composition, wherein the substrate however Is 
selected from a tungsten carbide-based hard metal. 

According to the present invention, there is provided a surface-coated cutting member comprising : 
30 (a) a substrate of hard material selected from the group consisting of tungsten carbide-based cemented 
carbide, titanium carbo-nitride based cermet and high speed steel; 

(b) a layer of metal, vapor deposited on a surface of the substrate; and 

(c) a hard coating.vapor deposited on the metal layer, characterized in that said metal layer has an 
average thickness of 0.1 to 1 /tm, and the metal of said metal layer is selected from the group consisting 

35 of zirconium and hafnium, said hard coating having an average thickness of 1 to 9 /im and consisting of 
an inner layer of an average thickness of 0.2 to 4 urn vapor deposited on the metal layer, an intermediate 
layer of an average thickness of 0.2 to 4 /xm vapor deposited on the inner layer and an outer layer of an 
average thickness of 0.2 to 3 nm vapor deposited on the intermediate layer, said inner layer being made 
of carbide of metal selected from group (Iva) of the periodic table or made of such carbo-nitride of metal 

40 selected from group (IVa) of the periodic table that an atomic ratio of nitrogen to carbon is less than 0.5, 
said intermediate layer being made of carbo-nitride of metal selected from group (IVa) of the periodic 
table, wherein the atomic ratio of nitrogen to carbon in said carbo-nitride of said intermediate layer is not 
less than 0.5, when said inner layer is made of the carbo-nitride, said outer layer being made of nitride of 
metal selected from group (IVa) of the periodic table. 

45 In a preferred embodiment the metal constituting the compounds for said hard coating is either 
zirconium or hafnium. 

With this construction, the strength of bonding between the substrate and the metal layer is high, and 
also the strength of bonding between the metal layer and the hard coating is high. Thus, the strength of 
bonding of the hard coating to the substrate is substantially enhanced through the metal layer interposed 
so therebetween. The metal positively combines with the substrate. Also, the reason why the strength of 
bonding between the metal layer and the inner layer of the hard coating is high is that metal element is 
quite active and that these two layers have common metal elements or similar elements belonging to Group 1 
IVa of the Periodic Table. 

With the above specific construction, as well as the strength of bonding between the hard coating and 
55 the substrate, the strength of bonding between the respective layers of the hard coating is highly enhanced * 
to provide the hard coating which is hardly subjected to separation even in the heavy-duty cutting operation. 
The reason why the strength of bonding between the respective layers of the hard coating is high is that 
carbide of the inner layer has higher affinity for the metal of the metal layer while nitride of the outer layer 
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has lower affinity for the metal, and that the intermediate layer includes both carbon and nitrogen, so that 
carbo-nitride of the intermediate layer is bonded to the outer and inner layers, respectively, with sufficient 
strength in the process of physical vapor deposition. 

The provision of the respective layers of the hard coating has other advantages. Specifically, the inner 
5 layer of metal carbide has an advantage of enhancing the resistance of a cutting edge to flank wear since 
the metal carbide exhibits such a great hardness as to prevent the coating from being adversely affected by 
abrasion during cutting operation. The intermediate layer of metal carbo-nitride imparts an Increased 
resistance to crater wear to the cutting edge of the cutting member. Further, by virtue of the provision of the 
outer layer of metal nitride, the cutting edge of the cutting member becomes more resistant to adhesion 
10 since nitride of the outer layer has less affinity for a metal workplece during cutting operation. 

Consequently, the hard coating of the surface-coated cutting member in accordance with the present 
invention is not subjected to separation, and besides exhibits excellent resistance to flank wear, crater wear 
and adhesion, to thereby provide excellent wear-resistance over a remarkably prolonged period of time. 

In the cutting member of the above structure, the average thickness of the metal layer ranges from 0.1 
75 to 1 .0 /im. If the average thickness thereof is less than 0.1 pm, metal in the metal layer changes to metal 
carbide when vapor-depositing the inner layer of carbide on the metal layer. As a result, there arises such a 
situation that no metal layer exists actually, so that the hard coating fails to have desired excellent bonding 
to the substrate. On the other hand, if the average thickness exceeds 1 /im, the cutting member becomes 
less resistant to wear. 

20 In addition, the average thicknesses of the inner layer, the intermediate layer and the outer layer of the 
hard coating range from 0.2 to 4 ^m, from 0.2 to 4 ^m and from 0.2 to 3 /im, respectively. If the average 
thickness of each layer is less than the lower limit, each layer fails to impart sufficient wear-resistance to the 
cutting edge as desired. On the other hand, if the average thickness of each layer exceeds the upper limit, 
crystal particles vapor-deposited in each layer become so large that each layer becomes brittle and less 

25 tough, to result in a lower resistance of the cutting edge to fracturing and chipping. 

Further, the overall hard coating has an average thickness of 1 to 9 ^m. If the average thickness is less 
than 1 pm, the cutting member fails to have sufficient wear-resistance. On the other hand, if the average 
thickness exceeds 9 /im, the cutting member becomes less resistant to fracturing and chipping. 

Although it is preferable that the inner layer of the hard coating is made of carbide of such metal as 

30 titanium, zirconium and hafnium, the inner layer may be made of carbonitrlde of such metal as long as the 
content of nitrogen is comparatively small relative to the content of carbon to such an extent that an atomic 
ratio of the nitrogen to carbon is less than 0.5. In such a case, the hard coating includes two layers of 
carbo-nitride of metal, but the carbo-nitride of metal of the Intermediate layer should be such that the 
content of nitrogen is large relative to the content of carbon so that the atomic ratio of nitrogen to carbon Is 

35 practically not less than 0.5. 

The invention will now be illustrated by the following examples. 

COMPARATIVE EXAMPLE 1 

40 There were prepared, as substrates, members conforming in shape to a cutting member of JIS.SNP 
432 (ISO.SNGN 120408) and made of tungsten carbide-based cemented carbide of ISO.P 30. A titanium 
layer and a hard coating consisting of three layers of titanium compounds were vapor-deposited on each of 
the substrates by using a conventional physical vapor deposition apparatus to provide surface-coated 
cutting members 1 to 14 and V to 12' as shown in Table 1 (hereinafter referred to as "comparative cutting 

45 members"). 

The comparative cutting members 1 to 14 and V to 12' were subjected to a continuous cutting test in a 
lathe. The conditions for this continuous cutting test were as follows: 

Workplece: a steel bar of a circular cross-section (JIS.SNCM439; Hardness: HB 230). 
Cutting speed: 130 m/minute 
60 Feed rate: 0.36 mm/revolution 
Depth of cut: 1 .5 mm 
Time of cutting: 15 minutes 

An intermittent cutting test in a lathe was also carried out under the following conditions: 
Workpiece: a steel block for engagement with the cutting member (JIS.SNCM439; Hardness: HB 270) 
65 Cutting speed: 100 m/minute 
Feed rate: 0.375 mm/revolution 
Depth of cut: 3 mm 
Time of cutting: 2 minutes 
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tn the continuous cutting test, the width of flank wear and the depth of crater wear were respectively 
measured. In the intermittent cutting test, it was determined how many cutting members of the same 
construction out of ten were subjected to chipping. 

The results obtained are given in Table 2. 

As seen from Table 2, the comparative cutting members 1 to 14 exhibited sufficient resistances to both 
flank and crater wear and were less susceptible to chipping. On the other hand, some of the tested 
comparative cutting members 1' to 12' exhibited very low resistance to either flank wear or crater wear 
while others were subjected to chipping many times. Some of the comparative cutting members were even 
subjected to separation. 



TABLE 1 



75 



20 



25 



30 



35 



40 



Average thickness (;im) 



45 



Kind of 


Metal 




Hard coating 




cutting 


layer 










member 




TlC 


TiCN 


TiN 


Total 


1 


0.2 


0.3 


1.6 


0.4 


2.3 


Com- 2 


0.5 


2.0 


1.0 


0.5 


3.5 


parative 3 


0.6 


3.5 


0.5 


0.2 


4.2 


Cutting 4 


0.4 


2.6 


0.2 


0.8 


3.6 


members 5 


0.3 


0.6 


3.8 


0.2 


4.6 


6 


0.5 


1.5 


2.3 


2.9 


6.7 


7 


0.3 


0.8 


0.3 


3.0 . 


4.1 


3 


0.1 


0.2 


0.6 


0.6 


1.4 


9 


0.2 


0.8 


0.6 


0.3 


1.7 


10 


0.2 


0.7 


1.0 


0.5 


2.2 


11 


0.8 


3.3 


2.4 


1.8 


7.5 


12 


1.0 


3.9 


1.7 


3.0 


8.6 


13 


0.2 


0.6(TiCN) 


1.5 


1 .0 


3.1 


14 


0.4 


1 .0(TiCN) 


1 .2 


1.4 


3.6 


1 ' 


.* 


2.0 


1.1 


0.3 


3.4 


Com- 2 1 


1.3* 


2.2 


0.6 


0.5 


3.3 


parative 3' 


0.3 


_* 


0.6 


0.3 


0.9 


cutting 4 ' 


0.3 


4.4* 


1.7 


2.6 


8.7 


members 5' 


0.4 


0.5 




0.8 


1.3 


6' 


0.3 


2.5 


4.3* 


1.7 


8.5 


7' 


0.2 


0.8 


0.8 


_* 


1.6 


8' 


0.8 


3.2 


1.2 


3.6* 


8.0 


9 ' 


0.1 


0.2 


0.2 


0.2 


0.6* 


10 1 


0.9 


3.8 


3.7 


1.6 


9.9* 


11 " 


_* 


_* 


_* 


3.0 


3.0 


12 1 


_* 


-* 


2.3 


2.2 


4.5 



M * M denotes a value deviated from the prescribed range of the 
invention. 
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TABLE 2 
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Intermittent cutting 
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20 



25 
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35 
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0.10 
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cutting 4 
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*7 A 
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0.07 
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1 3 


A i A 
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A A 

40 


1/10 


1 4 


A 11 

0.11 
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1 / 1 V 


1 5 


A 1 A 


A 

JO 


9/10 
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9 C pel 4 CI U X Ull 


10/10 




□eveiopea 


Antral a/^ 
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150 


parative 3' 


0.40 


100 


0/10 


cutting 4' 


0.07 


20 


10/10 


members 5 1 


0.36 


100 


1/10 


6' 


0.10 


25 


10/10 


7' 


0.35 


100 


1/10 


8' 


0.09 


20 


10/10 


9' 


0.53 


120 


0/10 


10' 


0.07 


20 


10/10 


11 ' 


0.49 


90 


9/10 


12' 


separation 


separation 


10/10 




developed 


developed 


10/10 


15' 


0.29 


50 



40 COMPARATIVE EXAMPLE 2 

There was prepared, as a substrate, a member conforming in shape to a cutting member of JIS.SNP 
432 and made of titanium carbo-nitride based cermet having a chemical composition of 58% TlC-15% TiN- 
12% M02C-15% Ni. A Ti layer having an average thickness of 0.3 ^m and a hard coating having an average 
45 thickness of 2.2 ^m and consisting of an inner layer of TIC having an average thickness 1.0 jim, an 
intermediate layer of TiCN having an average thickness of 0.7 nm and an outer layer of TiN having an 
average thickness of 0.5 /im were vapor-deposited on the substrate by using a physical vapor deposition 
apparatus to provide a surface-coated comparative cutting member 15. 

A further comparative cutting member 15* was prepared according to the above procedure except that 
50 the hard coating consisted only of a TiN layer having an average thickness of 2 /im. 

As Is the case with Comparative Example 1, the comparative cutting member 15 and the comparative 
cutting member 15' were subjected to continuous and intermittent cutting tests, respectively. The conditions 
for the continuous cutting test were the same as those in Example 1 except that the cutting speed was 180 
m/minute. On the other hand, the conditions for the intermittent cutting test were as follows: 
55 Workplace: a steel block for engagement with the cutting member (JIS.SNCM439; Hardness HB: 230) 
Cutting speed: 150 m/minute 
Feed rate: 0.19 mm/revolution 
Depth of cut: 2 mm 



5 



EP 0 236 961 B1 



Time of cutting: 2 minutes 

Similarly to the case with Comparative Example 1, the width of flank wear and the depth of crater wear 
were measured in the continuous cutting test while In the intermittent cutting test, It was determined how 
many cutting members of the same construction out of ten were subjected to chipping, 
s The results obtained are also given In Table 2. 

As seen from Table 2, the comparative cutting member 15 exhibited sufficiently high resistance to both 
flank and crater wear, and only two of the tested cutting members 15 were subjected to chipping. On the 
other hand, the comparative cutting member 15' exhibited resistance to flank and crater wear substantially 
lower than that of the cutting member 15, and all of the tested comparative cutting members 15' were 
10 subjected to chipping. 

COMPARATIVE EXAMPLE 3 

There was prepared, as a substrate, a member conforming in shape to a two-flute end mill having a 
rs diameter of 8 mm and made of high speed steel (JIS.SKH55). A metal Ti layer having an average thickness 
of 0.2 /xm and a hard coating having an average thickness of 2.9 urn and consisting of an inner layer of TIC 
having an average thickness 0.9 ^m, an intermediate layer of TiCN having an average thickness of 1.2 urn 
and an outer layer of TIN having an average thickness of 0.8 /urn were vapor-deposited on the substrate by 
using a physical vapor deposition apparatus to provide a surface-coated comparative cutting member 16. 
20 As is the case with Comparative Example 2, a comparative cutting member 16' was also prepared 
according to the above procedure except that the hard coating consisted only of a TiN layer having an 
average thickness of 3 ^m. 

Then, the comparative cutting member 16 and the comparative cutting member 16' were subjected to a 
cutting test under the following conditions: 
25 Workpiece: alloyed steel (JIS.SKD61; Hardness: HRC 35) 

Cutting speed: 40 m/minute 

Feed rate: 0.015 mm/revolution 

Depth of cut: 7 mm 

In the test, It was determined what was the length of a portion of the workpiece cut by each cutting 
30 member until the flank of the cutting member was worn 0.3 mm. The comparative cutting member could cut 
the workpiece by 37 m, but the comparative cutting member-16' cut it by only 20 m. 

EXAMPLE 1 

35 Members similar to those described in Comparative Example 1 were prepared as substrates. And a 
zirconium layer and a hard coating consisting of three layers of metal compounds were vapor-deposited on 
each of the substrates by using a conventional physical vapor deposition apparatus to provide surface- 
coated cutting members 17 to 19 as shown in Table 3. For comparison purposes, layers as described in 
Table 3 were also vapor-deposited on the substrates to provide comparative surface-coated cutting 

40 members 17* and 18'. 

The cutting members 17 to 19 of this invention and the comparative cutting members 17' and 18' were 
subjected to a continuous cutting test under the same conditions as those In Comparative Example 1 except 
that the cutting speed was 140 m/minute and that the time of cutting was 20 minutes. And, an intermittent 
cutting test was also carried out under the same conditions as those in Comparative Example 1 except that 

45 the cutting speed was 120 m/minute and that the feed rate was 0.3 mm/revolution. 

Similarly to the case with Comparative Example 1, the width of flank wear and the depth of crater wear 
were measured in the continuous cutting test while in the intermittent cutting test, It was determined how 
many cutting members of the same construction out of ten were subjected to chipping. 
The results obtained are given in Table 4. 

so As can be seen from Table 4, each of the cutting members 17 to 19 of this invention exhibited a quite 
high resistance to both flank and crater wear, and at the most, one tested cutting member was subjected to 
chipping in the intermittent cutting test of the cutting members 17 to 19. On the other hand, the 
Comparative cutting member irexhibited an extremely low resistance to crater wear, and seven tested 
members were subjected to chipping. Further, the comparative cutting member 18 was subjected to 

55 fracturing in 5 minutes, and all the tested members were subjected to chipping. 
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TABLE 3 

" Kind of Kind of hard coating & 

Kind of metal average thickness (^m) 



cutting 




layer & 










member 




average 


Inner 


Inter- 


Outer 


To ta 1 






thickness 


layer 


mediate 


layer 


thickness 






(Jim) 




layer 








17 


Zr 


ZrC 


ZirCN 


ZrN 






* 


0.4 


1.9 


2.3 


0.8 


5.0 




18 


Zr 


TiC 


TiCN 


TiN 








0.6 


2.8 


1.5 


1 .0 


5.3 


Cutting 


19 


Zr 


ZrCN 


ZrCN 


ZrN 




members 




0.3 


1 .5 


1.7 


1 .0 


4.2 


of this 


20 


Hf 


HfC 


Hf CN 


HfN 




inven- 




0.4 


1 .8 


1.5 


0.7 


4.0 


tion 


21 


Hf 


ZrC 


ZrCN 


ZrN 








0.4 


1 .8 


2.6 


0.9 


5.3 




22 


Hf 


TiC 


TiCN 


TiN . 








0.6 


3.2 


2.5 


1.2 


6.9 




23 


Hf 


Hf CN 


Hf CN 


HfN 








0.3 


1 .5 

• 


2.2 


1.1 


4.8 




17' 


Zr 


TiN 


TiCN 










1.4* 


1 .8 


1.9 




3.7 


Com- 


18' 


Zr 


TiN 


TiCN 






parative 




0.3 


6.2* 


6.7* 




12.9* 


cutting 


20' 


Hf 


ZrCN 


ZrN 






members 




1.4* 


1.5 


0.7 




2.2 




21 1 


Hf 


TiCN 


TiN 










0.4 


6.0* 


6.8* 




12.8* 




22 f 


Hf 


Hf N 


ZrCN 
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6.4* 


6.7* 




13.1* 



"**' denotes a value deviated from the prescribed range of the 
invention. 
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TABLE 4 
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cutting members/ 


• 

member 
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cutting members 




1 7 
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20 


1/10 


Cutting 
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30 
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members 
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of this 


20 
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inven- 
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40 
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Com- 


18' 


fractured 


in 


5 minutes 


10/10 


parative 
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0.58 
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•8/10 


cutting 


21 ' 


fractured 


in 


3 minutes 


10/10 


members 


22* 


fractured 


in 


4 minutes 


10/10 



25 



EXAMPLE 2 

30 Members similar to those described in-Comparative Example 1 were prepared as substrates. And, a 
hafnium layer and a hard coating consisting of three layers of metal compounds were vapor-deposited on 
each substrate by using a physical vapor deposition apparatus to provide surface-coated cutting members 
20 to 23 as shown in Table 3. For comparison purposes, layers as described in Table 3 were also vapor- 
deposited on the substrates to provide comparative surface-coated cutting members 20' to 22'. 
as Similarly to the case with Comparative Example 1. the cutting members 20 to 23 of this invention and 
the comparative cutting members 20' to 22' were subjected to continuous and intermittent cutting tests. The 
conditions for the continuous cutting test were the same as those in Comparative Example 1 except that the 
hardness of the workpiece is 260 and that the cutting speed was 140 m/minute. On the other hand, the 
conditions for the intermittent cutting test were as follows: 
40 Workpiece: a steel block for engagement with the cutting member (JIS.SNCM439; Hardness HB: 300) 

Cutting speed: 110 m/minute 

Feed rate: 0.266 mm/revolution 

Depth of cut: 2 mm 

Time of cutting: 2 minutes 

45 Similarly to the case with Example 1, the width of flank wear and the depth of crater wear were 
measured in the continuous cutting test while in the intermittent cutting test, it was determined how many 
cutting members of the same construction out of ten were subjected to chipping. 
The results obtained are also given in Table 4. 

As can be seen from Table 4, each of the cutting members 20 to 23 of this invention exhibited a quite 
so high resistance to both flank and crater wear, and only one or three tested cutting members were subjected 
to chipping. On the other hand, the comparative cutting member 20 exhibited an extremely low resistance 
to crater wear, and in the intermittent cutting test, eight tested members were subjected to chipping. 
Further, the comparative cutting members 21 and 22 were subjected to fracturing after a short time, and all 
the tested members were subjected to chipping. 
55 As can be seen from the results of the Comparative Examples 1 to 3 and the Examples 1 and 2 the 
cutting members of the present invention involving a metal layer of zirconium or hafnium show generally 
better results in comparison to those of the Comparative Examples 1 to 3 even under the tougher working 
conditions of the Examples 1 and 2 (cutting speed, feed rate, depth of cut are higher). A much longer 
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service life can be achieved by the cutting members of the present invention. 
Claims 

1. A surface coated cutting member comprising: 

(a) a substrate of hard material selected from the group consisting of tungsten carbide-based 
cemented carbide, titanium carbo-nitride based cermet and high speed steel; 

(b) a layer of metal, vapor deposited on a surface of the substrate; and 

(c) a hard coating, vapor deposited on the metal layer, 

characterized in that said metal layer has an average thickness of 0.1 to 1 ^m, and the metal of said 
metal layer is selected from the group consisting of zirconium and hafnium, said hard coating having an 
average thickness of 1 to 9 fim and consisting of an inner layer of an average thickness of 0.2 to 4 pm 
vapor deposited on the metal layer, an intermediate layer of an average thickness of 0.2 to 4 ^m vapor 
deposited on the inner layer and an outer layer of an average thickness of 0.2 to 3 ?m vapor deposited 
on the intermediate layer, said inner layer being made of carbide of metal selected from group (IVa) of 
the periodic table or made of such carbo-nitride of metal selected from group (IVa) of the periodic table 
that an atomic ratio of nitrogen to carbon is less than 0.5, said intermediate layer being made of carbo- 
nitride of metal selected from group (IVa) of the periodic table, wherein the atomic ratio of nitrogen to 
carbon in said carbo-nitride of said intermediate layer is not less than 0.5, when said inner layer is 
made of the carbo-nitride, said outer layer being made of nitride of metal selected from group (IVa) of 
the periodic table. 

2. A surface coating cutting member according to claim 1 characterized In that the metal constituting the 
compounds for said hard coating is either zirconium or hafnium. 

Revindications 

1. Element de coupe k revetement de surface comprenant : 

(a) un substrat de matfere dure choisie parmi le groupe comprenant ie carbure cemente k base de 
carbure de tungstlne, le cermet a base de carbo-nitrure de titane et racier rapide ; 

(b) une couche metallique dSposSe en phase vapeur sur la surface du substrat ; et 

(c) un revetement dur depose en phase vapeur sur la couche de metal, 

caract£rls£ en ce que ladite couche de metal a une epaisseur moyenne de 0,1 k*\ fimet le metal de 
ladite couche metallique est choisl parmi le groupe comprenant le zirconium et I'hafnium, ledlt 
revetement dur ayant une epaisseur moyenne de 1 k 9 ^m et conslstant en une couche intSrleure 
d'une epaisseur moyenne de 0,2 k 4 dSposee en phase vapeur sur la couche de metal, une couche 
Intermediaire d'une epaisseur moyenne de 0,2 k 4 ^m d6pos6e en phase vapeur sur la couche 
interieure et une couche exterieure d'une Epaisseur moyenne de 0,2 k 3 d$pos6e en phase vapeur 
sur la couche intermediaire, ladite couche interieure etant formee de carbure d'un metal choisi parmi le 
groupe (IVa) du tableau periodique ou etant formee de carbo-nitrure d'un metal choisi parmi le groupe 
(IVa) du tableau periodique de mani&re telle que le rapport atomique de I'azote au carbone soit inferieur 
h 0,5, ladite couche Intermediaire etant formee de carbo-nitrure d'un metal choisi parmi le groupe (IVa) 
du tableau periodique, le rapport atomique de I'azote au carbone dans ledlt carbonitrure de la couche 
intermediaire n'etant pas inferieur k 0,5, lorsque la couche interleure est formee de carbonitrure, ladite 
couche exterieure etant formee de nltrure d'un metal choisi parmi le groupe (IVa) du tableau 
periodique. 

2. Element de coupe k revetement de surface selon la revendication 1, caracterlse en ce que le metal 
constituant les composes dudit metal dur est soit du zirconium, soit de I'hafnium. 

PatentansprUche 

1. Schneidelement mit einer uberzogenen OberflSche, umfassend; 

(a) ein Substrat aus Hartmaterial, ausgewShlt aus der Gruppe, bestehend aus Sinterhartmetall auf 
Basis von Wolfram karbid, Cermet auf Basis von Titancarbonitrid und Schnellstahl; 

(b) eine auf der SubstratoberflSche aufgedampfte Metallschicht; und 

(c) einen auf der Metallschicht aufgedampften HartOberzug, 

dadurch gekennzelchnet, dass die Metallschicht eine Durchschnittsdicke von 0,1 bis 1 aufweist 
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und das Metall dieser Metallschicht aus der Gruppe aus Zirkonium und Hafnium ausgewahlt ist, wobei 
der HartGberzug eine Durchschnittsdicke von 1 bis 9 aufweist, und aus einer inneren Schicht, die 
auf die Metallschicht aufgedampft ist, und eine Durchschnittsdicke von 0,2 bis 4 pm aufweist, einer 
Zwischenschicht, die auf die innere Schicht aufgedampft ist und eine Durchschnittsdicke von 0,2 bis 4 
>im aufweist, und einer ausseren Schicht, die auf die Zwischenschicht aufgedampft ist und eine 
Durchschnittsdicke von 0,2 bis 3 pm aufweist, besteht, wobei die innere Schicht aus Metallkarbid, 
dessen Metall aus der Gruppe IVa des Periodensystems ausgewShlt ist, besteht, oder aus solchem 
Metallcarbonitrid, dessen Metall aus der Gruppe IVa des Periodensystems ausgewahlt ist, hergestellt 
worden ist, dass das AtomverhSltnis von Stickstoff zu Kohlenstoff kleiner als 0,5 ist, wobei die 
Zwischenschicht aus Metallcarbonitrid, dessen Metall aus der Gruppe IVa des Periodensystems 
ausgewahlt ist, hergestellt worden ist, wobei das AtomverhSltns von Stickstoff zu Kohlenstoff In dem 
Carbonitrid der Zwischenschicht nicht weniger als 0,5 ist wenn die innere Schicht aus Carbonitrid 
hergestellt worden ist, wobei die Sussere Schicht aus Metallnitrid, dessen Metall aus der Gruppe IVa 
des Periodensystems ausgewahlt ist, hergestellt worden ist. 

Schneidelement mit einem OberflachenUberzug nach Anspruch 1, dadurch gekennzelchnet, dass das 
Metall, das die Verbindungen fOr den Hartuberzug bildet, entweder Zirkonium oder Hafnium ist. 
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